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I n the past two decades, there have been expan-sions in the range of procedures which arepossible using lasers and at the same time, an
expansion of clinical practice in the area of implant
dentistry. Not surprisingly, concurrent use of both
technologies is becoming more prevalent. This
short article outlines some of the areas where lasers
can be used as part of implant dentistry.
A challenge for the practitioner in this field is
knowing what, when and where to use lasers, bearing
in mind that not all dental wavelengths are useful in
every dental implant situation.1,2 A particular issue is
whether the laser wavelength being used is inherently
safe for the target. For example, lasers which are very
useful for welding implant superstructures, for
example Nd:YAG, are unsuitable for exposing
implants, since they will damage the head of the fix-
ture. A limited number of lasers (all in the middle
infrared range) are effective for rapid and precise cut-
ting and ablation of bone, whereas many lasers are
useful for soft tissue procedures, such as uncovering
implants or recontouring soft tissues around
implants. Wavelengths in the visible middle and far
infrared range reflect effectively from titanium and
therefore can be used safely for implant soft tissue
exposure procedures. Middle and far infrared lasers
interact strongly with hydroxyapatite and will
remove or damage this material as these lasers are
used at high powers, and this needs to be considered.
The scope of laser applications in implant 
dentistry is broad, and includes the manufacture of
implants, pre-prosthetic hard and soft tissue
surgery, uncovering implants, correcting soft
tissue, welding implant superstructure in the 
laboratory, treating peri-implantitis and disin-
fecting implant surfaces and finally, altering the
response of hard and soft tissues through a process
termed “biostimulation”.
In implant manufacture, common applications of
lasers include surface modification, for example
with ArF and KrF excimer lasers, which can modify
the surface to increase the surface area. Lasers can
also be used to coat implants, for example pulsed
laser deposition is a process which is used to obtain
pure coats of hydroxyapatite onto the surface of 
titanium dental implants. Using pulsed laser deposi-
tion, a perfectly crystallized and textured deposit of
hydroxyapatite can be achieved.3
Excimer lasers are commonly used to treat
implant surfaces, since these can achieve micro-tex-
turing and polishing.4,5 The highly polished surfaces
favour the interaction of the implants with soft tis-
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Figure 1. Treatment of peri-implant mucositis.
The inflamed swollen tissue cuff around the most
posterior abutment (a) was ablated using the
laser and the implant surface also debrided with
the laser, without removing the bridge. After 2
weeks, there has been an excellent response (b).
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sues and they inhibit plaque accumulation. As well as micro-struc-
tural and morphological changes, laser treatment can also decrease
surface contaminants and in particular, can influence the thickness
of the oxide layer on titanium implants. Interestingly, when dental
implant surfaces have been modified by excimer lasers, the pat-
terned surfaces have been shown to result in significantly more
bone to implant contact requiring greater peak removal torque
values than if the surface has not been so modified.6
Laser welding is becoming a more popular procedure and
offers a number of alternatives to conventional lost wax, casting
techniques and soldering. The minimal finishing and reduced
time are major advantages for the dental laboratory.7 A number of
studies have examined the longevity of laser welds, and these
show cumulative survival and success rates which are no dif-
ferent from those for conventional methods.8,9
In relation to preparing tissues for implant placement, Er:YAG
and Er,Cr:YSGG lasers can be used to modify bone, as well as soft
tissue. The middle infrared wavelengths, because of their bone cut-
ting capabilities, can also be used for precise bone surgery, for
example, for creating windows before sinus lifts are undertaken.
When lasers are used for uncovering in second stage implant
surgery, consideration needs to be given to the appropriate wave-
length. As already mentioned, Nd:YAG and Ho:YAG lasers are not
suitable for this, because they can interact with titanium and
damage the surface of these fixtures.10
Where middle infrared lasers with water mist spray are used
for uncovering implants, the need for local anaesthesia can be
reduced dramatically because of the analgesia which is created
by these pulsed lasers. An ablative technique can be used with
these lasers for implant exposure except in sites where aesthetic
considerations prevail, for example, in anterior areas, or where
there is a lack of keratinized gingival tissues and where an abla-
tive method would clearly not be appropriate.11
A number of studies have examined lasers for the treatment of
peri-implantitis. Several studies have examined the use of carbon
dioxide lasers, and shown that these rapidly sterilize the implant
surface. Moreover, laser treatment results in significant more
bone formation postoperatively than conventional decontamina-
tion with hand instruments and chlorhexidine.12-14 Examples are
shown in Figures 1 and 2.
CO2 laser energy is reflected very efficiently from titanium,
such that the lased surfaces do not show cratering or lava-like
surface alterations. Animal studies have shown that decontami-
nation can be achieved using this laser without damage to the
surrounding soft tissues. Similar effects have been shown with
other lasers, for example, the 830nm and 980nm diode lasers.
These have different absorption characteristics, and are not as
dramatically bactericidal as the CO2 laser. However, they can
decontaminate implant surfaces.15
An interesting area of current attention is the use of lasers to
debride calculus and other deposits from implant surfaces.
Er:Cr:YSGG and Er:YAG lasers have been used for this purpose.
Several studies have shown that these lasers, when used with
their water mist spray, can effectively remove plaque and cal-
culus from implant abutments without damage to the abutment
surface. Bacterial reductions of greater than 98% can be achieved
using only low laser pulse energies. No temperature elevations
occur in the implant components, or in the adjacent tissues at
these low energy settings.16-18
Figure 2. An example of laser debridement and disinfection.
Suppuration is evident around the abutment (a). The abutment
was loose and remnants of bone and soft tissue were present
between the fixture head and the abutment. This was removed
and debrided with the carbon dioxide laser; the head of the 
fixture was also debrided and decontaminated using the same
laser, working entirely in non-contact mode (b). Note the lack
of damage to the fixture head, which was previously covered by
debris. Rapid clinical resolution of inflammation followed (c).
Low power lasers with photosensitizers
have also been used for treating 
peri-implantitis. The photoactivated disin-
fection (PAD) technique which uses
photosensitive dyes, such as toluidine blue,
and diode lasers has been shown to give
rapid elimination of P. gingivalis, P. inter-
media and A. actinomycetemcomitans on a
variety of implant surfaces, including
machined plasma flamed sprayed, etched
and hydroxyapatite coated services. Direct
microbial measurements reveal dramatic
reductions in bacterial counts, although
complete elimination of bacteria, i.e
sterility, may not be achieved in all cases.
Animal studies using PAD in peri-
implantitis models have shown that PAD
is a useful adjunct to conventional
mechanical cleaning, and human clinical
trials have confirmed these results,
showing reductions of greater than 99% in
bacterial levels. It appears that PAD can be
a useful adjunct to conventional debride-
ment methods, particularly where bone
defects are addressed using flap surgery
rather than closed techniques.19-20
The final area of interest is in relation to
lasers which can achieve biostimulation.
There is an extensive literature regarding
biostimulation which shows its value in
terms of accelerating wound healing and
tissue maturation after injury.21 Not surpris-
ingly, several studies have shown that
low-level laser treatment can accelerate the
interaction of bone and implants in the
immediate post-placement period. Irradi-
ated implant sites tend to show greater bone
to implant contact than sham irradiated
control, and the improved bone healing
results in significant differences in the con-
centration of calcium and hydroxyapatite
on the implant surfaces. Greater bone
micro-hardness has also been reported.22-24
Interestingly, low-level laser therapy
can also increase the viability of bone
cells (osteocytes) when used immediately
after implant site preparation and implant
insertion. Low-level laser therapy has
been shown to improve the attachment of
cells to titanium and this could also con-
tribute to the beneficial healing process
which has been noted in a number of
animal studies in this technology.
In summary, a range of published arti-
cles support the value of dental lasers as
being able to augment certain implant
dental procedures, where practitioners
have laser equipment, and are involved in
implant dentistry. Synergies between these
two technologies should be explored,
taking into account the unique effects of
each wavelength on hard and soft tissues,
as well as on implant components. 
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Figure 3. Peri-implant soft tissue management. This oncology patient has implants
surrounded by grafted skin, with a marked local inflammatory component (a). The
excess tissues have been ablated using a DPSS KTP laser in non-contact mode, to
give an optimal shape for the overdenture (b). Note the excellent homeostasis, which
is achieved without damage to the abutment or to the soft tissues (this laser has an
interaction depth of 170 microns).
implant | DENTISTRY
